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(54) SOUD POLYMER ELECTROLYTE MEMBRANE 

(57)Abstract: 

PROBLEM TO BE SOLVED: To provide a solid polymer electrolyte membrane suitable for a fuel cell 
excellent in mechanical strength and heat resistance. 

SOLUTION: This solid polymer electrolyte membrane comprises a composite of a porous thin film having 
300 g or more of film-penetrating strength and 300° C of mechanical heat-resistance temperature in the 
film and a proton- conductive polymer electrolyte. A content of the proton-conductive polymer 
electrolyte in the solid polymer electrolyte membrane is 30-85 wt.%, and the porous thin film is a high 
strength high-gas-permeable porous thin film supporting body having 501 m or less of average film 
thickness, 200 g or more of penetrating strength, and 10 sec/100 cc.in2 or less of gas-permeability. 
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• * NOTICES * 




Japan Patent Office is not respons i blWbr any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The membranous solid-state mold polymer electrolyte membrane of proton conductivity whose 
reinforcement is 300g or more and whose membranous dynamic heat-resistant temperature it thrusts and 
is 300 degrees C or more. 

[Claim 2] The solid-state mold polymer electrolyte membrane of claim 1 which is the complex of a porosity 
thin film and the polymer electrolyte of proton conductivity. 

[Claim 3] The solid-state mold polymer electrolyte membrane according to claim 1 to 2 characterized by 
the content of the proton conductivity polymer electrolyte in this solid-state mold polymer electrolyte 
membrane being 30 - 85 % of the weight. 

[Claim 4] The solid-state mold polymer electrolyte membrane according to claim 2 to 3 characterized by 
for average thickness thrusting [ this porosity thin Film ] by 50 micrometers or less, and for reinforcement 
being 200g or more, and air permeability being the porosity thin film base material of two or less cc-in 
[ 10sec(s)/100 cc-in ] high intensity and high air permeability. 

[Claim 5] The solid-state mold polymer electrolyte membrane according to claim 4 characterized by being 
the film which much pores which consist of sheet or aramid resin of Mr. Kami who has the permeability of 
the structure which the synthetic pulp which is the polymer of all aromatic polyamide distributes in the 
clearance between the nonwoven fabric with which the porosity thin film base material of this high intensity 
and high air permeability consists of an aramid fiber which are all aromatic polyamide polymers, textiles, or 
an aramid fiber opened. 

[Claim 6] The solid-state mold polymer electrolyte membrane according to claim 5 characterized by being 
the sheet of the shape of the amounts 12-30g of superintendent officers which the porosity thin film base 
material of this high intensity and high air permeability becomes from all aromatic polyamide polymers/a 
nonwoven fabric of m2. 

[Claim 7] The solid-state polymer electrolyte membrane of claims 2-6 this whose complex is impregnation 
unification complex of a porosity thin film and a polymer electrolyte. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the solid-state mold polymer electrolyte membrane 

suitable for the fuel cell excellent in mechanical strength and thermal resistance. 

[0002] 

[Description of the Prior Art] ********** to which a new energy technique is brought into the limelight 
with the close-up of an environmental problem in recent years. The fuel cell technique is positioned as one 
of the columns of these new energy technique. The polymer electrolyte fuel cell (PEFC) using the 
polyelectrolyte film of proton conductivity attracts attention as an electrolyte especially as a power source 
for loading to which small lightweightHzation makes an electric vehicle the start from the description of 
possible **. 

[0003] As polyelectrolyte film for polymer electrolyte fuel cells, Nafion R (Du Pont trademarks, such as 
Nafion 1 1 5 and 1 1 7) which is the perphloro polymer of super-strong acid radical content, for example is 
known. This is widely used as an ingredient with which not only ion exchange capacity is comparatively 
high, but the mechanical strength is comparatively excellent with 0.91 milliequivalent / g resin. It is known 
that membrane resistance will fall and a big current can be taken out, so that it depends on resistance of 
an electrolyte membrane for the current density which can be taken out in the fuel cell using this, the film 
is thin-film-ized and the degree of swelling of water is raised. However, when this electrolyte membrane 
was used, thickness was made thin from the aforementioned viewpoint, for example an electrolyte 
membrane and an electrode were joined by hot pressing, the film was damaged, leak of gas was produced 
and there was a problem which an inter-electrode short circuit produces. Moreover, the approach of 
putting an electrolyte membrane mechanically, without using a hotpress in order to avoid this problem, and 
assembling a eel is also proposed. However, even when this technique is adopted, in order to keep junction 
to an electrode constant, it was required to put a remarkable pressure and it had the same trouble as hot 
pressing. Moreover, since the mechanical strength in the water swelling condition of an electrolyte 
membrane was not enough even when a eel is assembled somehow or other, there was a problem of 
concurring with a short circuit or a gas leak in a long-term activity. 

[0004] As mentioned above, as an approach of improving the mechanical characteristic (at the time of eel 
production and a water swelling condition) of the electrolyte membrane represented by Nafion R, the 
impregnation unification of this polyelectrolyte is carried out at the drawing tetra-FURORO ethylene 
porous membrane opening section, and the compound-die electrolyte membrane which reinforced the 
mechanical characteristic of an electrolyte membrane is indicated by JP,8-1 621 32,A. However, in the case 
of this technique, the porous membrane adopted as a base material is not only expensive, but since that 
surface tension was small, it had the trouble that a dope could not sink in easily, from the wettability 
problem of the dope at the time of sinking in a actual electrolyte dope. 
[0005] 

[Problem(s) to be Solved by the Invention] as mentioned above, the mechanical characteristic was 
excellent from a viewpoint of utilization of a polymer electrolyte fuel cell — a thin film — although 
development of the polymer electrolyte membrane [-izing / an electrolyte membrane ] of proton 
conductivity is considered, the polymer electrolyte membrane which was still excellent practical is in the 
situation which is not found put. 

[0006] As a result of inquiring wholeheartedly in view of such a situation, it came to complete a header and 
this invention for the approach of developing the solid-state mold polymer electrolyte membrane excellent 
in the practical use side which combines practical high proton conductivity, the strong short circuit 
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prevention reinforcement as a separator, and the high thermal resistance abou^hort circuit prevention. 
The object of this invention is to offj^^ke solid-state mold polymer electrolyt^^ftmbrane for fuel cells 
which combines proton conductivity IraT reinforcement with three heat-resista^^)ersons. 
[0007] 

[Means for Solving the Problem] This invention is pierced, it is the solid-state mold polymer electrolyte of 
proton conductivity whose reinforcement is 300g or more and whose membranous dynamic heatproof 
temperature is 300 degrees C or more, and it consists of complex of a porosity thin film and a proton 
conductivity polymer electrolyte. As for the content of the polymer electrolyte in this solid-state mold 
polymer electrolyte membrane, it is desirable that it is 30 - 85 % of the weight. Average thickness thrusts 
[ this porosity thin film ] by 50 micrometers or less. Reinforcement moreover, by 200g or more And the 
porosity thin film base material of that air permeability is the porosity thin film base material of two or less 
cc-in [ 10sec(s)/100 cc-in ] high intensity and high air permeability, and its high intensity and high air 
permeability The nonwoven fabric, textiles which consist of an aramid fiber which are all aromatic 
polyamide polymers, Or it is the film which much pores which consist of sheet or aramid resin of Mr. Kami 
who has the permeability of the structure which the synthetic pulp which is the polymer of all aromatic 
polyamide distributes in the clearance between aramid fibers opened. Or as for the porosity thin film base 
material of this high intensity and high air permeability, it is desirable that it is the sheet of the shape of 
the amounts 12-30g of superintendent officers which consist of all aromatic polyamide polymers/a 
nonwoven fabric of m2, and, as for this complex, it is still more desirable that it is really [ of a porosity thin 
film and a polymer electrolyte / impregnation ] complex. 
[0008] 

[Embodiment of the Invention] Hereafter, the solid-state mold polymer electrolyte of this invention is 
explained further. The solid-state mold polymer electrolyte membrane of this invention is a polymer 
electrolyte membrane which combines the practical proton conductivity of sufficient 300g or more to apply 
to a fuel cell which thrusts, and shows reinforcement and has the dynamic heat-resistant temperature of 
300 degrees C or more, and the outstanding heat mechanical characteristic. 

[0009] In the case of the solid-state mold polymer electrolyte membrane of this invention, it thrusts and it 
is the description that reinforcement is also as high as 300g or more. It thrust, and it is the physical 
properties used for assessment of a separator as an index showing the short circuit prevention 
reinforcement of the separator of the present solution mold lithium ion secondary site, and in this 
invention, reinforcement pierced the value measured on condition that the following, and made it 
reinforcement. 

[0010] The solid-state mold polymer electrolyte membrane was set to the fixed frame of 1 1.3mmphi, the 
needle with a point radius of 0.5mm was pierced at right angles to the center of a base material, the needle 
was pushed in with 50mm constant speed for /, the force concerning a needle when a hole opens to a base 
material was pierced, and it considered as reinforcement. 

[001 1] When this value is less than 300g, this polymer electrolyte membrane thrusts, and reinforcement 
becomes less enough and it becomes less desirable [ increase / the short circuit probability of occurrence 
of the electrodes in the hotpress process at the time of finishing setting up a cell or a membranous gas 
leak probability / and ]. 

[0012] Moreover, the dynamic point 300 degrees C or more of the polymer electrolyte membrane of this 
invention of ********(ing) is the description. Here, dynamic heat-resistant temperature was measured on 
condition that the following. 

[001 3] A 1 g load is applied to the polymer electrolyte membrane of the shape of a strip of paper with the 
thickness of about 45 micrometers, a width of face [ of 5mm ], and a die length of 25mm, namely, 
temperature up of the temperature was carried out the rate for 1 0-degree-C/by the load of 0.0044g 
[ micrometer ] /and mm, heat mechanical property analysis (TMA) was carried out and temperature to 
which the film fractures or the film is extended 10% was made into dynamic heat-resistant temperature. 
[0014] It becomes impossible for this temperature to guarantee the stability of the cell at the time of the 
internal temperature of a cell going up rapidly by an anomalous reaction etc. at less than 300 degrees C, 
and it is not desirable. The solid-state mold polymer electrolyte membrane of this invention is produced by 
compound-izing the porosity base material thin film which has the description in reinforcement and thermal 
resistance, and the polymer electrolyte which has sufficient proton conductivity practical. The content of 
the polymer electrolyte in that case has 30 - 85% of the weight of the desirable range. When a polymer 
electrolyte content compound-izes with a porosity base material at less than 30 % of the weight, sufficient 
proton conductivity is not acquired and it is not desirable. When the content increases more than 85 % of 
the weight, it becomes moreover, less desirable [ increase / the reinforcement of bipolar membrane falls 
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or / the thickness of a polymer electralyte membrane / and ]. 

[0015] Next, the polymer electrolyt«Bfc>roton conductivity which the porosit^^Me material of this 
invention is made to form into impre^ration compound is explained. The protor^conductivity polymer 
electrolyte which has the high ion exchange group equivalent it was presupposed that it is not limited and 
there was a problem conventionally in mechanical characteristic especially as a polymer electrolyte used 
for this invention is also possible by concomitant use of a porosity base material. The sulfonic-acid 
polymer which has a perphloro frame which is represented by Nafion R as a concrete polymer electrolyte, 
sulfonation polysulfone, sulfonation polyether sulphone, a sulfonation polyether ether ketone, etc. are 
mentioned. However, the polymer of the type which can carry out direct impregnation coating to a porosity 
thin film base material from the polymer of a floating (solution) condition is more suitably used from the 
ease of a film production process. 

[0016] Next, the porosity base material thin film used for this invention is explained. As a porosity base 
material thin film of this invention, average thickness is 50 micrometers or less, it thrusts, and 
reinforcement is 200g or more, and two or less cc-in [ 10sec(s)/100 cc-in ] high intensity and a high air 
permeability thin film are suitably used for air permeability. Since the thickness of the polymer electrolyte 
bipolar membrane obtained will become thick although it becomes easy to obtain the base material of high 
intensity if average thickness is set to 50 micrometers or more, the degree of swelling to the water of an 
electrolyte membrane falls, and membrane resistance becomes less desirable [ go up and ]. 
[001 7] The base material of this invention thrusts and a thing 200g or more is suitably used as 
reinforcement. When this value uses a base material lower than 200g, also after carrying out impregnation 
of the polymer electrolyte and compound-izing it, the thing 300g or more for which it thrusts and 
reinforcement is realized becomes difficult, and this better ** does not exist. 

[001 8] The air permeability of the base material of this invention shows the value measured by the gar rhe " 
method (time amount from which 100 cc air requires 1 inch of area of 2 for penetrating by the pressure of 
2.3cmHg(s)). As a porosity base material thin film of this invention, the base material which this value 
shows two or less cc-in [ 10sec/100 cc-in ] high air permeability is used suitably. When this value uses the 
low base material of larger air permeability than 10sec / 100 cc-in2, while impregnation compound-ization 
of the polymer electrolyte by the coating method from the polymer solution considered to be industrial the 
most advantageous becomes difficult, the proton conductivity of a compound polymer electrolyte becomes 
[ fully raising ] difficult and is not desirable, either. 

[001 9] As an ingredient for the porosity thin film base materials of the high intensity and high air 
permeability of this invention, the polyamide of all aromatic series is preferably used from reinforcement 
and a heat-resistant viewpoint A film with the permeability which many holes which consist of aramid resin 
which is the nonwoven fabric which consists of an aramid fiber which is the polymer of all aromatic 
polyamide as the base material configuration, textiles, the sheet of Mr. Kami who has the permeability 
which the synthetic pulp which is the polymer of all aromatic polyamide distributes in the clearance 
between the aramid fiber, or the polymer of all aromatic polyamide opened etc. can be mentioned. If the 
need property as the above mentioned base material is satisfied, it is possible to use the thing of every 
configuration for this invention among these, but when air permeability is taken into consideration, a 
nonwoven fabric-like sheet is used most suitably. As the amount of superintendent officers, the range of 
12-30 g/m2 is used suitably. Although it becomes easy to obtain the high base material of air permeability 
when the amount of superintendent officers is less than [ 1 2g //m ] two, it becomes difficult to thrust and 
to obtain a thing 200g or more as reinforcement, and it becomes impossible to obtain the solid-state mold 
electrolyte membrane which was excellent in the mechanical characteristic as a result. On the other hand, 
although it will become easy to thrust and to satisfy reinforcement if the amount of superintendent officers 
increases more than 30 g/m2, it becomes difficult to obtain the base material of 50 micrometers or less of 
average thickness. Moreover, if a consistency is formed into a raising thin film by force, it becomes difficult 
and is not desirable for air permeability to fall and to obtain the high bipolar membrane of proton 
conductivity as a result. 

[0020] As the molecular structure of all aromatic polyamide polymers, it is available to this invention 
regardless of a metasystem and the Para system. With a metasystem, all the aromatic polyamide that 
makes m-phenylene isophthalamide a main configuration unit is mentioned as a typical thing, and it is 
mentioned here as what has all the aromatic polyamide typical [ the Para system ] that makes p-phenylene 
terephthalamide a main configuration unit. 

[0021] Moreover, the porosity base material of this invention may cover the front face with a metallic oxide 
etc. if needed, and may raise the oxidation resistance of a base material. The coat by the metallic oxide 
can be performed by immersing said porous base material thin film in the gel product solutions (alcohol 
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etc.) of the shape of a solution whichyinade hydrolysis nature organic metal conmounds, such as a metal 
alkoxide, react with water, and madd^^m specifically gel selectively, being inr^^Ked subsequently to 
water, and drying at the temperatur^ffound [ after promoting a reaction ] 20C^regrees C. 
[0022] 

[Example] Hereafter, the content of this invention is explained to a detail using an example. 
[0023] [Example 1] 

The amorphous-ized m-aramid continuous glass fiber of size 3de was added as a binder to m-aramid 
staple fiber which <aramid base material> size 1.25de crystallized, the film was produced by amount of 
superintendent officers 19 g/m2 by the dry type milling^paper method, the calendering roll was covered, 
and the nonwoven fabric-like sheet was obtained. The property of the obtained base material was as 
follows. 36 micrometers of average thickness, consistency 0.53 g/cm3, 62% of voidage, and air permeability 
0.04sec/100 cc-in2 — thrusting — the reinforcement of 330g. 

[0024] Using perphloro sulfonic-acid (Nafion) resin as polymer resin for the electrolytes of <compound-ized 
of polymer electrolyte> proton conductivity, 5% solution (Nafion; Aldrich make) of this was dried at 80 
degrees C after impregnation and coating to the aforementioned aramid base material for 2 hours, and the 
Nafion bipolar membrane was produced. The property of the obtained bipolar membrane was as follows. 40 
micrometers of thickness, and the 60 % of the weight of the amounts of Nafion impregnation, it thrusts and 
they are the reinforcement of 450g, and the TMA heatproof temperature of 400 degrees C or more. 
[0025] Using the electrode made from U.S. E-TEKINC which made the platinum of 0.38 mg/cm2 support as 
a <fuel cell eel production> gas diffusion electrode, this was pierced to 30mmphi and it considered as the 
gas diffusion electrode. After being immersed for 2 hours into the ion exchange water which boiled the 
aforementioned compound electrolyte membrane and making the film into a moisture state, surface 
superfluous water was wiped off, and it put with two gas diffusion electrodes, and pressurized for 3 minutes 
by 100 Kgf/cm2 at 100 degrees C, and the electrode zygote was obtained. About the obtained electrode 
complex, humidification hydrogen and oxygen were supplied and fuel cell output characteristics were 
evaluated under 80-degree-C heating. Although ten single eels were produced, defects, such as a short 
circuit and a gas leak, do not have one, and the engine performance of 0.65V was obtained by 0.7 A/cm2. 
[0026] The electrolyte membrane of Nafion independent 40-micrometer thickness was produced without 
using an aramid base material in the [example 1 of comparison] example 1. The fuel cell single eel was 
produced like the example 1 using the obtained film. The defect (a short circuit, gas leak) was accepted in 
three of ten produced single eels, and production of the stable thin film eel was difficult. 
[0027] 

[Effect of the Invention] According to this invention, it becomes possible to provide with a useful solid- 
state mold polymer electrolyte membrane the polymer electrolyte fuel cell application which has the 
outstanding proton conductivity and the outstanding heat mechanical characteristic. 
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* NOTICES * 

Japan Patent Office is not respons i b l^^or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 

TECHNICAL FIELD 



[Field of the Invention] This invention relates to the solid-state mold polymer electrolyte membrane 
suitable for the fiiel cell excellent in mechanical strength and thermal resistance. 



[Translation done.] 




http://www4.ipdl.jpo.go.jp/cgi-bin/tran.web_cgLejje 



04/08/24 



1/1 <<—*> 



* NOTICES * 




Japan Patent Office is not res pons i bi^^or any 
damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Description of the Prior Art] ********** to which a new energy technique is brought into the limelight 
with the close-up of an environmental problem in recent years. The fuel cell technique is positioned as one 
of the columns of these new energy technique. The polymer electrolyte fuel cell (PEFC) using the 
polyelectrolyte film of proton conductivity attracts attention as an electrolyte especially as a power source 
for loading to which small lightweight-ization makes an electric vehicle the start from the description of 
possible **. 

[0003] As polyelectrolyte film for polymer electrolyte fuel cells, Nafion R (Du Pont trademarks, such as 
Nafion 1 1 5 and 1 1 7) which is the perphloro polymer of super-strong acid radical content, for example is 
known. This, is widely used as an ingredient with which not only ion exchange capacity is comparatively 
high, but the mechanical strength is comparatively excellent with 0.91 milliequivalent / g resin. It is known 
that membrane resistance will fall and a big current can be taken out, so that it depends on resistance of 
an electrolyte membrane for the current density which can be taken out in the fuel cell using this, the film 
is thin-film-ized and the degree of swelling of water is raised. However, when this electrolyte membrane 
was used, thickness was made thin from the aforementioned viewpoint, for example an electrolyte 
membrane and an electrode were joined by hot pressing, the film was damaged, leak of gas was produced 
and there was a problem which an inter-electrode short circuit produces. Moreover, the approach of 
putting an electrolyte membrane mechanically, without using a hotpress in order to avoid this problem, and 
assembling a eel is also proposed. However, even when this technique is adopted, in order to keep junction 
to an electrode constant, it was required to put a remarkable pressure and it had the same trouble as hot 
pressing. Moreover, since the mechanical strength in the water swelling condition of an electrolyte 
membrane was not enough even when a eel is assembled somehow or other, there was a problem of 
concurring with a short circuit or a gas leak in a long-term activity. 

[0004] As mentioned above, as an approach of improving the mechanical characteristic (at the time of eel 
production and a water swelling condition) of the electrolyte membrane represented by Nafion R, the 
impregnation unification of this polyelectrolyte is carried out at the drawing tetra-FURORO ethylene 
porous membrane opening section, and the compound-die electrolyte membrane which reinforced the 
mechanical characteristic of an electrolyte membrane is indicated by JP,8-1 621 32,A. However, in the case 
of this technique, the porous membrane adopted as a base material is not only expensive, but since that 
surface tension was small, it had the trouble that a dope could not sink in easily, from the wettability 
problem of the dope at the time of sinking in a actual electrolyte dope. 
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EFFECT OF THE INVENTION 



[Effect of the Invention] According to this invention, it becomes possible to provide with a useful solid- 
state mold polymer electrolyte membrane the polymer electrolyte fuel cell application which has the 
outstanding proton conductivity and the outstanding heat mechanical characteristic. 
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TECHNICAL PROBLEM 



[Problem(s) to be Solved by the Invention] as mentioned above, the mechanical characteristic was 
excellent from a viewpoint of utilization of a polymer electrolyte fuel cell — a thin film — although 
development of the polymer electrolyte membrane [Hzing / an electrolyte membrane ] of proton 
conductivity is considered, the polymer electrolyte membrane which was still excellent practical is in the 
situation which is not found out. 

[0006] As a result of inquiring wholeheartedly in view of such a situation, it came to complete a header and 
this invention for the approach of developing the solid-state mold polymer electrolyte membrane excellent 
in the practical use side which combines practical high proton conductivity, the strong short circuit 
prevention reinforcement as a separator, and the high thermal resistance about short circuit prevention. 
The object of this invention is to offer the solid-state mold polymer electrolyte membrane for fuel cells 
which combines proton conductivity and reinforcement with three heat-resistant persons. 
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MEANS 



[Means for Solving the Problem] This invention is pierced, it is the solid-state mold polymer electrolyte of 
proton conductivity whose reinforcement is 300g or more and whose membranous dynamic heatproof 
temperature is 300 degrees C or more, and it consists of complex of a porosity thin film and a proton 
conductivity polymer electrolyte. As for the content of the polymer electrolyte in this solid-state mold 
polymer electrolyte membrane, it is desirable that it is 30 - 85 % of the weight. Average thickness thrusts 
[ this porosity thin film ] by 50 micrometers or less. Reinforcement moreover, by 200g or more And the 
porosity thin film base material of that air permeability is the porosity thin film base material of two or less 
cc-in [ 10sec(s)/100 cc-in ] high intensity and high air permeability, and its high intensity and high air 
permeability The nonwoven fabric, textiles which consist of an aramid fiber which are all aromatic 
polyamide polymers, Or it is the film which much pores which consist of sheet or aramid resin of Mr. Kami 
who has the permeability of the structure which the synthetic pulp which is the polymer of all aromatic 
polyamide distributes in the clearance between aramid fibers opened, Or as for the porosity thin film base 
material of this high intensity and high air permeability, it is desirable that it is the sheet of the shape of 
the amounts 12-30g of superintendent officers which consist of all aromatic polyamide polymers/a 
nonwoven fabric of m2, and, as for this complex, it is still more desirable that it is really [ of a porosity thin 
film and a polymer electrolyte / impregnation ] complex. 
[0008] 

[Embodiment of the Invention] Hereafter, the solid-state mold polymer electrolyte of this invention is 
explained further. The solid-state mold polymer electrolyte membrane of this invention is a polymer 
electrolyte membrane which combines the practical proton conductivity of sufficient 300g or more to apply 
to a fuel cell which thrusts, and shows reinforcement and has the dynamic heat-resistant temperature of 
300 degrees C or more, and the outstanding heat mechanical characteristic. 

[0009] In the case of the solid-state mold polymer electrolyte membrane of this invention, it thrusts and it 
is the description that reinforcement is also as high as 300g or more. It thrust, and it is the physical 
properties used for assessment of a separator as an index showing the short circuit prevention 
reinforcement of the separator of the present solution mold lithium ion secondary site, and in this 
invention, reinforcement pierced the value measured on condition that the following, and made it 
reinforcement. 

[0010] The solid-state mold polymer electrolyte membrane was set to the fixed frame of 1 1.3mmphi, the 
needle with a point radius of 0.5mm was pierced at right angles to the center of a base material, the needle 
was pushed in with 50mm constant speed for /, the force concerning a needle when a hole opens to a base 
material was pierced, and it considered as reinforcement. 

[0011] When this value is less than 300g, this polymer electrolyte membrane thrusts, and reinforcement 
becomes less enough and it becomes less desirable [ increase / the short circuit probability of occurrence 
of the electrodes in the hotpress process at the time of finishing setting up a cell or a membranous gas 
leak probability / and ]. 

[0012] Moreover, the dynamic point 300 degrees C or more of the polymer electrolyte membrane of this 
invention of ********(ing) is the description. Here, dynamic heat-resistant temperature was measured on 
condition that the following. 

[0013] A 1g load is applied to the polymer electrolyte membrane of the shape of a strip of paper with the 
thickness of about 45 micrometers, a width of face [ of 5mm ], and a die length of 25mm, namely, 
temperature up of the temperature was carried out the rate for 10-degree-C/by the load of 0.0044g 
[ micrometer ] /and mm, heat mechanical property analysis (TMA) was carried out and temperature to 
which the film fractures or the film is extended 10% was made into dynamic heat-resistant temperature. 
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[0014] It becomes impossible for thi^emperature to guarantee the stability o^^ cell at the time of the 
internal temperature of a cell going t^^pidly by an anomalous reaction etc. a^^p than 300 degrees C, 
and it is not desirable. The solid-stat^roold polymer electrolyte membrane of t^^invention is produced by 
compound-izing the porosity base material thin film which has the description in reinforcement and thermal 
resistance, and the polymer electrolyte which has sufficient proton conductivity practical. The content of 
the polymer electrolyte in that case has 30 - 85% of the weight of the desirable range. When a polymer 
electrolyte content compound-izes with a porosity base material at less than 30 % of the weight, sufficient 
proton conductivity is not acquired and it is not desirable. When the content increases more than 85 % of 
the weight it becomes moreover, less desirable [ increase / the reinforcement of bipolar membrane falls 
or / the thickness of a polymer electrolyte membrane / and ]. 

[0015] Next, the polymer electrolyte of proton conductivity which the porosity base material of this 
invention is made to form into impregnation compound is explained. The proton conductivity polymer 
electrolyte which has the high ion exchange group equivalent it was presupposed that it is not limited and 
there was a problem conventionally in mechanical characteristic especially as a polymer electrolyte used 
for this invention is also possible by concomitant use of a porosity base material. The sulfonic-acid 
polymer which has a perphloro frame which is represented by Nafion Rasa concrete polymer electrolyte, 
sulfonation polysulfone, sulfonation polyether sulphone, a sulfonation polyether ether ketone, etc. are 
mentioned. However, the polymer of the type which can carry out direct impregnation coating to a porosity 
thin film base material from the polymer of a floating (solution) condition is more suitably used from the 
ease of a film production process. 

[0016] Next, the porosity base material thin film used for this invention is explained. As a porosity base 
material thin film of this invention, average thickness is 50 micrometers or less, it thrusts, and 
reinforcement is 200g or more, and two or less cc-in [ 10sec(s)/100 cc-in ] high intensity and a high air 
permeability thin film are suitably used for air permeability. Since the thickness of the polymer electrolyte 
bipolar membrane obtained will become thick although it becomes easy to obtain the base material of high 
intensity if average thickness is set to 50 micrometers or more, the degree of swelling to the water of an 
electrolyte membrane falls, and membrane resistance becomes less desirable [ go up and ]. 
[0017] The base material of this invention thrusts and a thing 200g or more is suitably used as 
reinforcement. When this value uses a base material lower than 200g, also after carrying out impregnation 
of the polymer electrolyte and compound-izing it, the thing 300g or more for which it thrusts and 
reinforcement is realized becomes difficult, and this better ** does not exist. 

[001 8] The air permeability of the base material of this invention shows the value measured by the gar rhe 
method (time amount from which 100 cc air requires 1 inch of area of 2 for penetrating by the pressure of 
2.3cmHg(s)). As a porosity base material thin film of this invention, the base material which this value 
shows two or less cc-in [ 10sec/100 cc-in ] high air permeability is used suitably. When this value uses the 
low base material of larger air permeability than 10sec / 100 cc-in2, while impregnation compound-ization 
of the polymer electrolyte by the coating method from the polymer solution considered to be industrial the 
most advantageous becomes difficult, the proton conductivity of a compound polymer electrolyte becomes 
[ fully raising ] difficult and is not desirable, either. 

[0019] As an ingredient for the porosity thin film base materials of the high intensity and high air 
permeability of this invention, the polyamide of all aromatic series is preferably used from reinforcement 
and a heat-resistant viewpoint. A film with the permeability which many holes which consist of aramid resin 
which is the nonwoven fabric which consists of an aramid fiber which is the polymer of all aromatic 
polyamide as the base material configuration, textiles, the sheet of Mr. Kami who has the permeability 
which the synthetic pulp which is the polymer of all aromatic polyamide distributes in the clearance 
between the aramid fiber, or the polymer of all aromatic polyamide opened etc. can be mentioned. If the 
need property as the above mentioned base material is satisfied, it is possible to use the thing of every 
configuration for this invention among these, but when air permeability is taken into consideration, a 
nonwoven fabric-like sheet is used most suitably. As the amount of superintendent officers, the range of 
12-30 g/m2 is used suitably. Although it becomes easy to obtain the high base material of air permeability 
when the amount of superintendent officers is less than [ 12g //m ] two, it becomes difficult to thrust and 
to obtain a thing 200g or more as reinforcement, and it becomes impossible to obtain the solid-state mold 
electrolyte membrane which was excellent in the mechanical characteristic as a result. On the other hand, 
although it will become easy to thrust and to satisfy reinforcement if the amount of superintendent officers 
increases more than 30 g/m2, it becomes difficult to obtain the base material of 50 micrometers or less of 
average thickness. Moreover, if a consistency is formed into a raising thin film by force, it becomes difficult 
and is not desirable for air permeability to fall and to obtain the high bipolar membrane of proton 
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[0020] As the molecular structure rij^^arornatic polyamide polymers, it is av^A to this invention 
regardless of a metasystem and the Wra system. With a metasystem, all the aromatic polyamide that 
makes m-phenylene isophthalamide a main configuration unit is mentioned as a typical thing, and it is 
mentioned here as what has all the aromatic polyamide typical [ the Para system ] that makes p-phenylene 
terephthalamide a main configuration unit. ■> 

[0021] Moreover, the porosity base material of this invention may cover the front face with a metallic oxide 
etc. if needed, and may raise the oxidation resistance of a base material. The coat by the metallic oxide 
can be performed by immersing said porous base material thin film in the gel product solutions (alcohol 
etc.) of the shape of a solution which made hydrolysis nature organic metal compounds, such as a metal 
alkoxide, react with water, and made them specifically gel selectively, being immersed subsequently to 
water, and drying at the temperature around [ after promoting a reaction ] 200 degrees C. 
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[Example] Hereafter, the content of this invention is explained to a detail using an example. 
[0023] [Example 1] 

The amorphous-ized m-aramid continuous glass fiber of size 3de was added as a binder to m-aramid 
staple fiber which <aramid base material> size 1.25de crystallized, the film was produced by amount of 
superintendent officers 19 g/m2 by the dry type milling-paper method, the calendering roll was covered, 
and the nonwoven fabric-like sheet was obtained. The property of the obtained base material was as 
follows. 36 micrometers of average thickness, consistency 0.53 g/cm3, 62% of voidage, and air permeability 
0.04sec/1 00 cc-in2 — thrusting — the reinforcement of 330g. 

[0024] Using perphloro sulfonic-acid (Nafion) resin as polymer resin for the electrolytes of <compound-ized 
of polymer electrolyte> proton conductivity, 5% solution (Nafion; Aldrich make) of this was dried at 80 
degrees C after impregnation and coating to the aforementioned aramid base material for 2 hours, and the 
Nafion bipolar membrane was produced. The property of the obtained bipolar membrane was as follows. 40 
micrometers of thickness, and the 60 % of the weight of the amounts of Nafion impregnation, it thrusts and 
they are the reinforcement of 450g, and the TMA heatproof temperature of 400 degrees C or more. 
[0025] Using the electrode made from U.S. E-TEKINC which made the platinum of 0.38 mg/cm2 support as 
a <fuel cell eel production> gas diffusion electrode, this was pierced to 30mmphi and it considered as the 
gas diffusion electrode. After being immersed for 2 hours into the ion exchange water which boiled the 
aforementioned compound electrolyte membrane and making the film into a moisture state, surface 
superfluous water was wiped off, and it put with two gas diffusion electrodes, and pressurized for 3 minutes 
by 100 Kgf/cm2 at 100 degrees C, and the electrode zygote was obtained. About the obtained electrode 
complex, humidification hydrogen and oxygen were supplied and fuel cell output characteristics were 
evaluated under 80-degree-C heating. Although ten single eels were produced, defects, such as a short 
circuit and a gas leak, do not have one, and the engine performance of 0.65V was obtained by 0.7 A/cm2. 
[0026] The electrolyte membrane of Nafion independent 40-micrometer thickness was produced without 
using an aramid base material in the [example 1 of comparison] example 1. The fuel cell single eel was 
produced like the example 1 using the obtained film. The defect (a short circuit, gas leak) was accepted in 
three often produced single eels, and production of the stable thin film eel was difficult. 
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